Estimating the water solubilities of crystalline compounds from their chemical structures alone.
Partial atomic charges are significant descriptors in predicting the water solubilities of crystalline organic compounds from their chemical structures. Lipophilicity remains the predominant factor. It was also found that quantitative estimates of hydrogen bond strengths (hydrogen bond factors) play important roles. These descriptors can be easily interpreted to guide chemists to the synthesis of compounds with increased or decreased water solubility. This work is based on a set of 22 compounds the aqueous solubilities of which were determined by a new potentiometric method, pSOL, and were confirmed, in part, by the traditional shake-flask method. A new software package, HYBOTPLUS, furnished the partial atomic charges and hydrogen bond factors.